Infectious bronchitis (IB) is one of the most common viral diseases of poultry. The objective of this study was to estimate the distribution of avian infectious bronchitis virus isolate in experimentally infected chicken. Twenty-one-day-old commercial broilers were divided randomly into two groups (fifty in the experimental and twenty in the control group). Chicks in the experimental group were inoculated intranasal with 10 6 ELD 50 /0.1 mL of the virus. The samples from different tissues were collected at day 0, 3, 5, 7, 10, 15 and 20 postinoculation. Chickens showed mild respiratory signs and depression. Viral RNA was detected in the kidney, lung and tracheas. The most important clinical signs and virus finding appeared on day 1 pi. Data showed that the number of infected chickens and viral RNA detection from tissues was reduced with increasing antibody titer on day 20 pi. The results demonstrated that the IB virus has wide tissue distribution for respiratory, urogenital, and digestive systems.
INTRODUCTION

Infectious bronchitis (IB) is an extremely contagious respiratory disease of chickens (18).
Replication of the infectious bronchitis virus (IBV) causes feature, but not pathognomonic respiratory signs such as gasping, coughing, tracheal rales, and nasal discharge (1) . irregularly, puffy, inflamed eyes and swollen sinuses might be seen (3) The pathogenicity of IBV for different tissues has been described (1) . In the respiratory tract, IBV causes decilliation and desquamation of the tracheal epithelium, resulting in a greatly contagious respiratory disease (9) . In the kidneys, nephropathogenic strains induce clinical nephritis, gross and histological kidney lesions with mortality altering between 5% and 90% (16). In the oviduct, IBV replication has been connected with a decline in the internal and external quality of the eggs and a decline in egg production (7) Recently, IBV has been linked with a particular disease in the proventriculus (13) Infected birds appeared depressed with ruffled feathers and wet droppings with white and yellow milky feces, related with an infected digestive tract. In the intestines, IBV replication has been observed in the tissues of the lower gut in cells like histiocytes and lymphoid cells in the cecal tonsils (10) The presence of the virus has also been demonstrated by immunofluorescent assay (IFA) or in situ hybridization (6) The reverse transcription-polymerase chain reaction (RT-PCR) has proved practical in the detection of numerous RNA viruses (1) . Outbreaks of the disease can happen even in vaccinated flocks because there is slight or no cross-protection among serotypes (3) The requirement of IB prevention in chicken regarding the nature of the virus with a high mutation rate in the S1 gene dictates the necessity to develop effective vaccines. The aim of this study was to evaluate the pathogenesis of the disease in experimentally infected commercial broilers. RT-PCR test was used to detect the occurrence of the virus in body tissues. The clinical signs, gross lesions, and antibody of the affected chicks were also checked.
MATERIALS AND METHODS
Virus
The virus isolate used in this study was obtained from the Faculty of Veterinary Medicine / University Putra Malaysia (UPM) and was propagated three times in 9-to 11-day-old embryonated chicken eggs. The embryo lethal dose (ELD 50 ) was measured according to the Reed and Muench (16) formula.
Experimental Design
Twenty-one-day-old commercial broiler chicks were divided randomly into two groups (fifty chicks in the experimental and twenty chicks in the control group). They were reared separately in the Animal House Unit of the Veterinary Medicine University Putra Malaysia and received feed and water ad libitum during the experiment. First all birds were serologically tested using enzyme-linked immunosorbent assay (ELISA) and they were negative IBV. Also, five birds from the experimental group were killed and their organs were detected for virus. At the age of 30 days, all birds in the experimental group were challenged intranasally and with allantoic fluid containing 10 6 ELD50/0.1 mL of the virus, and remaining 20 birds were left as control. All the birds were checked daily for 30 days for clinical signs, antibody responses to infectious bronchitis virus, and mortality. On days 1, 3, 5, 7, 10, 14, and 21 postinoculation (pi), four chickens from the experimental group and two chickens from the control group were randomly selected and used for sample collection. Gross lesions were recorded, and their trachea, lungs, kidneys, caecal tonsil, testes, and oviduct were aseptically collected for virus detection using RT-PCR. Serum of the birds was collected on 0, 5, 11, 15, and 20 days pi for ELISA test.
RNA isolation
RNA was isolated from infected tissues using commercial RNeasy Mini Kit (Qiagen, USA) as recommended by the supplier.
Reverse transcription polymerase chain reaction (RT-PCR)
For RT-PCR the infected monolayers were submitted to detect IBV replication, the partial spike (S1) gene (1025 nucleotides) of IBV was amplified RT-PCR after different passages according to the manufacturer's recommendation (Takara). The specific primers for IBV S1 gene were designed according to IBV H52 sequence (accession number AF3523151) as follows: forward, 5-CTATGTAGTG CTGTTTTG-3 (nucleotides 42 to 59); reverse, 5-CCTTGAAGAGG ACCGTAA-3 (nucleotides 1049 to 1066), and the RT-PCR was run 30 min at 50 0 C and 2 min at 94 0 C for one cycle, then 30 cycles of 30 sec at 94 0 C, 30 sec at 55 0 C, 1.5 min at 72 0 C, followed by 15 min at 72 0 C (PTC-100TM Programmable Thermal Controller; MJ Research, Inc.).
Detection of PCR products
PCR products were separated in 1.5% agarose gel in 1 x TAE buffer stained with ethidium bromide, compared with molecular mass marker and visualized by ultraviolet (UV) transillumination.
Statistical Analysis
The mean antibody titer of the infected group was compared with the uninoculated control group for statistical analysis of significant using analysis of variance (two way ANOVA) followed by Duncan's multiple range test was used as the post hoc produced by using SPSS version 15 for windows (14) .
RESULTS
Clinical Sings, Gross Lesion and Mortality
Some birds in the infected group showed sever tracheal rales, coughing, and gasping at 24 hours pi. The signs were less severe after 3 days pi. Add to that, the chickens showed lethargic, reluctant to move from the 1st to the 5th day pi. No mortality was observed in any of the groups throughout the experiment. These clinical signs disappeared at 4 days pi. On days 1, 2, 3, 5, 7, and 10 pi, two birds from control group and four from infected group were randomly selected; necropsied and gross lesions were recorded. Mild hyperaemia and oedema in tracheal mucosa were showed in the euthanased birds from 1 to 3 days pi (Figure 1 ). Pale and swollen kidneys were observed from 5 to 10 days pi. No gross lesions were observed in brain, gizzard, proventriculus, intestine, and heart muscle as well as liver and spleen. No clinical signs and gross lesions were observed in the uninfected control chickens
Virus diffusion in tissues after Virus Inoculation
Results related to IBV diffusion was checked in all tissues obtained from the infected and control groups at different days pi using RT-PCR (Figure 2) . No virus was determined from the infected and control groups before infection. The virus was found in the trachea, lung, kidney, caecal tonsil at day 13 pi, and also in the kidney, caecal tonsil at day 15 pi while the virus was not detected in any other tissue. The virus was also showed in the testes consistently for 11 days. The virus was detected on days between 3 and 13 pi from the ovary and oviduct (Table 2 ). * Number of positive/total samples.
Serological Result
The serum from chickens of infected and control groups ware detected for antibodies (Ab) levels against IBV. In the infected group, serum was negative at day 0, 5, and 11 pi but they were positive at 15 and 20 days. The Ab titer was increase at 11 days, but it developed at 20 days pi. Serum of the control was negative on the entire days pi (Table 3) .
Table 3
Comparisons of infectious bronchitis antibodies titers (ELISA) in infected and control group (mean ± SE). 
DISCUSSION
In the present study, we have studied the pathogenesis of the infectious bronchitis virus isolated in Malaysia and detected the tissue tropism and distribution of the virus in the tissues by using RT-PCR.
The clinical signs reported in this study were typical of infectious bronchitis, at 24 hours pi the infected birds showed mild tracheal rales, coughing, and gasping. These signs have disappeared at day 4 pi. The clinical signs and gross lesions were in similarity with the findings that have been showed previously (2) . At day 1 pi, Purcell and McFerran (15) noted cloudy and edematous abdominal and posterior airsacculitis. The lungs showed normal in all birds, like to the comments of Grgí c et al. (9) .
The infected birds showed severe conjunctivitis, combined with plentiful lacrimation, oedema, and cellulitis of the periorbital tissues at day 2 of infected group with IB. (19) But the main lesions have been seen in the trachea and kidneys (17) Diagnostic laboratories usually isolate the virus in specific pathogenic free embryonated eggs and use the allantoic fluid to detect IBV specific RNA by RT-PCR.
QX IBV strain has been isolated from kidney, trachea, ovary, and caecal (19). But, in our results, no related gross lesions were detected in the digestive tract after IBV challenge. Cavanagh (3) detect that infection of digestive tissues normally does not occur itself clinically. Lucio and Fabricant (12) observed that other strain M41 can infect a range of tissues and some isolates may be recovered regularly from the digestive tract. In a new study, IBV was not showed from intestine and cecal tonsils using immunofluorescence technique (5). Lee et al. (11) detect the tissue distribution of avian infectious bronchitis virus after in ovo inoculation of chicken embryos examined by in situ hybridization. Viral RNA was detected at 2 days after infection in epithelial cells of the trachea, lung, intestine, and bursa. In chickens, the virus has been regularly isolated from the trachea, lung, and caecal tonsils but the persistence of the virus in the bursa was of notice. Their results visibly prove the strict epitheliotropic nature of IBV In this report, ELISA method was used to calculate Ab titer to IBV. ELISA detected moderate levels of the Ab at day 11 pi and high levels of Ab on day 20 pi. Serum was also positive for IBV at 15 days pi. Ghadakchi et al (8) observed that ELISA could be reliable, repeatable, and sensitive for detecting vaccination program and the fast detection of the early increase of Ab against IB.
Chen and Itakura (4) observed that the clinical signs, gross lesion and histological in the trachea and kidneys due to IBV infection were more severe and of longer period in infected birds (with Gumboro disease and IBV) than in ones inoculated with IBV.
This study confirms that IBV only cannot cause hard and devastating disease, but IBVinfected birds can be susceptible when combine with other infection like H9N2 avian influenza virus. Future work should aim to determine if the available and used IB vaccines provide sufficient protection against this IBV isolate. 
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